
 

99 

 

10. Cardiovascular system & Yoga 

Cardiovascular system 

Humans have a closed circulatory system. You may remember that in a closed system 

blood is contained within vessels and that the main components of a closed circulatory 

system are the heart, blood vessels, and blood.  

Heart 

The heart is a conical, hollow, musculotendinous organ. It lies in the thorax between the 

lungs and behind the sternum. It's about 10cm long and weighs about 300 gram. The base 

of the heart is above and the apex is 

below. The heart lies in the thorax 

between the lungs and behind the 

sternum. Two-thirds of the heart is on 

the left side. It lies obliquely. It's 

directed more towards the left side than 

on the right side. The apex of the heart 

lies at the level of 5th intercostals space, 

9cm to the left of midline. The base 

extends to the level of the second rib. 

The 3 Layers of Heart:  

 The heart is surrounded by an 

outer covering called pericardium. 

It contains two layers called 

visceral pericardium and parietal pericardium. Pericardial fluid is present between 

these two layers. 

 The middle layer is made of heart muscle fibers. It's called as myocardium 

 The inner lining is called as endocardium. 

Chambers of the heart: 

The Human heart has four chambers: two atria and two ventricles. 

 The 2 chambers on the right side are known as Right Atrium, Right Ventricle. 

 The 2 chambers on the left side are called Left Atrium, Left Ventricle.  

 The 4 chambers are divided by 2 septa, the interatrial septum, and Inter-

Ventricular septum. 
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Valves of the heart:  

The heart has 4 valves: they are as 

follows 

 The mitral valve and tricuspid 

valve, which controls blood 

flow from the atria to the 

ventricles. 
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 The aortic valve and pulmonary valve, which control blood flow out of the 

ventricles. 

 Some tendinous cords arise from the lower border of these valves. They're called 

chordate tendinae. The chordate tendinae in turn attached to papillary muscle which 

arises from ventricular walls. 

Blood vessels attached to heart: 

 the right atrium receives superior vena cava vein and inferior vena cava vein. They 

carry venous blood to the heart. 

 From the right ventricle, arise the pulmonary artery. It carries venous blood to 

lungs for oxygenation.  

 The left atrium receives 4 pulmonary veins. They carry oxygenated blood to the 

heart. 

 From the left ventricle. Arise the aorta. It delivers pure-blood to all parts of the 

body. 
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Blood supply to the heart: 

The heart receives its blood supply through right and left coronary arteries. They're the 

first branches of the aorta. Venous blood heart is collected by the coronary sinus. It opens 

directly into the right atrium. 

Nerve supply to the heart: 

The heart is supplied by sympathetic and vagus nerves. Branches from these nerves pass 

through the sino auricular node. 

The Heart, Arteries & Veins Forms the Circulatory System: 

 

The heart pumps blood into arteries. The arteries divide and subdivide and finally 

end in capillaries. The capillaries later unite to form veins. The veins return blood to the 

heart. The arteries carry pure blood away from the heart, Veins carry De-oxygenated 

blood to the heart and the capillaries are minute channels receives blood from smaller 

arteries (arterioles) and deliver into smaller veins (venules). 

 Blood circulation: depending on the course of blood. Circulation can be classified into: 
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 Systemic circulation.  

 Pulmonary circulation 

 Coronary circulation 

 Portal circulation. 

Systemic circulation:  

It’s the blood circulation that carries oxygenated blood away from the heart, to the body, 

and returns deoxygenated blood back to the heart except for lungs. This circulation starts 

Oxygenated blood enters the left atrium from the pulmonary veins. The blood is then 

pumped through the mitral valve into the left ventricle. From the left ventricle, blood is 

pumped through the aortic valve and into the aorta, the body's largest artery. The aorta 

arches and branches into major arteries and then it breaks up into smaller arteries and 

finally ends in capillaries. The capillaries unite to form venules which join up ultimately to 

form 2 large venous trunks namely superior vena cava and inferior vena cava. These 2 

venous trunks open in the right atrium of the heart. 

Gas and nutrient exchange with the tissues occurs within the capillaries that run through 

the tissues. Metabolic waste and carbon dioxide diffuse out of the cell into the blood, 

while oxygen and glucose in the blood diffuse out of the blood and into the cell. The 

arterial component of systemic circulation the highest blood pressures in the body. The 

venous component of systemic circulation has considerably lower blood pressure in 

comparison, due to their distance from the heart, but contain semi-lunar valves to 

compensate. Systemic circulation as a whole is a higher pressure system than pulmonary 

circulation. 
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Pulmonary circulation:  

It involves the purification of blood in lungs. It’s the circulation of the blood from 

the heart to the lungs for oxygenation, then back to the heart again. The Oxygen-depleted 

blood from the body leaves the systemic circulation when it enters the right atrium, The 

blood is then pumped through the tricuspid valve into the right ventricle. From the right 

ventricle, blood is pumped through the pulmonary valve and into the pulmonary artery. 

The pulmonary artery splits into the right and left pulmonary arteries and travel to each 

lung. The oxygenated blood then leaves the lungs through pulmonary veins, which returns 

it to the left atrium, completing the pulmonary circulation.  

Coronary Circulation:  

Coronary circulation involves blood supply to the heart itself, it is the circulation of blood 

in the blood vessels of the heart muscle. The vessels that deliver oxygen-rich blood to the 

myocardium are known as coronary arteries. The right and left coronary arteries arise 

from ascending aorta.  The vessels that remove the deoxygenated blood from the heart 

muscle are known as cardiac veins which collect and opens into the right atrium. 

Portal circulation:  

It's the circulation of blood through the liver. In this circulation, the portal vein carries 

blood that has circulated in stomach, intestine, and pancreas to liver. The portal vein 

divides into capillaries. These capillaries join with the capillaries of the hepatic artery. The 

venous blood of liver is collected by hepatic vein which joins with inferior vena cava. 

The Cardiac cycle:   

The function of the heart is to maintain a constant circulation of blood throughout the 

body. It acts as a pump to maintains a constant circulation of blood throughout the body. 

It's achieved as follows: 

The functions of the cardiovascular system are to provide the tissues of the body with 

oxygen and nutrients which are transported in the blood. The superior and inferior vena 

cava veins bring venous blood from various body parts to the heart. This venous blood 

fills the right atrium. When it's full, the right atrium contracts sending blood to the right 

ventricle. Now the right ventricle contracts this sends blood to the lungs through 

pulmonary trunk which divides into right and left pulmonary arteries.  The blood gets 

oxygenated in the lungs and then the oxygenated blood is carried by a pulmonary vein to 

the left atrium. Now the left atrium contracts and sends blood to the left ventricle. The 

left ventricle contracts and send blood into the aorta, this blood circulated throughout 

the body. This is achieved by rhythmic contraction of its muscle. The cardiac cycle is the 

sequence of events which occur in the heart during a single beat. Heart rate is between 

60 to 90 normally. With an average rate of 72. So the time taken for one beat is 0.8 

second. So the sequence of events occurs every 0.8 seconds. 
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The cardiac cycle occurs in 2 phases: 

 Systole which means a period of contraction. 

 Diastole which means a period of relaxation. 

The cycle of events occurs as follows: 

1. To start with blood from the veins fill the 2 atria, the superior and inferior 

vena cava fill the right atrium, the pulmonary veins fill the left atrium. 

2. This is followed by a wave of contraction in the atria, this leads to emptying 

of atrial blood into the respective ventricle. 

3. When the ventricles are full, they contract, now the blood present in 

ventricles is forced into systemic and pulmonary circulation. At this stage, the 

semilunar valves guarding the aorta and pulmonary arteries are opened. At 

the same time, the atrioventricular are opened. At the same time, the 

atrioventricular valves are closed. This period of muscular contraction of the 

heart is called systole. 

4. This is followed by a period of relaxation called diastole during which there's 

no contraction. 

5. This sequence of events constitutes the cardiac cycle. 

 

Conducting system of the heart: 
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Conducting system of the heart: the impulse for cardiac contraction is transmitted 

through the conduction system of the heart. This system is made of : 

1. Sino atrial node (SA-node) 

2. Atrioventricular node (AV-node) 

3. Bundle of his 

4. Purkinje fibers. 

Heart sounds: 

 Totally 4 sounds are produced by the heart. The first sound as LUB and the second sound 

as DUB can be heard with a stethoscope. The third and fourth sounds cannot be heard. 

The “ lub” is the first heart sound, commonly termed S1, and is caused by turbulence 

caused by the closure of mitral and tricuspid valves at the start of systole. The second 

sound, “dub” or S2, is caused by the closure of aortic and pulmonic valves, marking the 

end of systole. Heart Murmurs. The most common abnormal heart sound is a heart 

murmur. A murmur is a blowing, whooshing, or rasping sound that occurs during your 

heartbeat. 

Pulse: its throbbing sensation felt over the walls of arteries. It's defined as the pressure 

difference transmitted in the form of a wave over the arterial walls. 

Heart Rate:   

The normal resting heart rate for adults ranges from 60 to 100 beats a minute. The wrist 

is the common site where the pulse is usually felt. At this site, the radial artery is very 
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superficial. This pulse is called as a radial pulse. Other arteries where a pulse can be felt 

are a carotid artery. Facial artery and temporal artery. In case of fever, the rate of pulse 

increases at the rate of 10 per every rise of 1F.Generally, veins don't exhibit pulsation. 

The only vein which exhibits pulsation is jugular vein which is nearer to the heart. 

Electrocardiogram ECG: 

The ECG shows the heart's electrical activity as line tracings on paper. It's the recording of 

electrical activity of the heart. ECG is an instrument which is used to record the electrical 

current generated in the heart. By means of this instrument, the electrical current 

generated in the heart is conducted to remote by connecting any two parts of the body 

with this instrument. The connections are called as leads they are. 

 

A normal ECG contains waves, intervals, segments and one complex, as defined below. 

Wave: A positive or negative deflection from the baseline that indicates a specific 

electrical event. The waves on an ECG include the P wave, Q wave, R wave, S wave, T 

wave and U wave. Interval: The time between two specific ECG events. The intervals 

commonly measured on an ECG include the PR interval, QRS interval (also called QRS 

duration), QT interval and RR interval. Segment: The length between two specific points 

on an ECG that are supposed to be at the baseline amplitude (not negative or positive). 

The segments on an ECG include the PR segment, ST segment, and TP segment. Complex: 

The combination of multiple waves grouped together. The only main complex on an ECG 

is the QRS complex. The P wave indicates atrial depolarization. The QRS complex consists 

of a Q wave, R wave, and S wave and represents ventricular depolarization. The T wave 

comes after the QRS complex and indicates ventricular repolarization.  

Cardiac Output:  

The cardiac output is simply the amount of blood pumped by the heart per minute. 

Necessarily, the cardiac output is the product of the heart rate, which is the number of 

beats per minute, and the stroke volume, which is amount pumped per beat. 
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Stroke volume is the amount of blood ejected per beat of the heart. It's about 

70ml. so every mixture about 5040 ml nearly 5 liters of blood is pumped by the heart. 

Cardiac output depends on the following factors: 

Blood pressure (BP) 

 

It's the lateral pressure excreted by blood on blood vessels. It's normally expressed as 

arterial pressure. It has 2 phases: 

 Systolic blood pressure: it's the maximum pressure occurs during the systole 

of the heart range from 100 to 120 mm Hg. 

 Diastolic blood pressure: it's the minimum pressure occurs during the 

diastole of the heart range between 60 to 80 mm Hg. 

Pulse pressure is the difference between systolic and diastolic blood pressure 

and it's nearly 40 mm Hg. 
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Factors affecting blood pressure: 

 Blood volume. 

 Cardiac output 

 Peripheral resistance. 

 The elasticity of blood vessels. 

 The diameter of the lumen of blood vessels. 

 The viscosity of blood. 

 

Blood volume: it’s the total amount of blood in circulation. A sufficient amount of 

blood in blood vessels is necessary to maintain normal blood pressure loss of blood as 

in hemorrhage produces a fall in blood pressure. 

Cardiac output is the quantity of blood pumped by the heart in one minute. It's the 

product of stroke volume and the heart rate. An increase in stroke volume increases 

systolic blood pressure. An increase in cardiac output increases both systolic and 

diastolic blood pressure. 
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Peripheral resistance: is the resistance offered by blood vessels for the flow of blood. 

Resistance is offered mainly by small blood vessels, especially arterioles. 

Elasticity of the arterial walls distends the aorta when the ventricle contracts. The 

elastic recoils when the ventricle relaxes. This recoiled pushes the blood onwards. The 

decrease in elasticity as in atheroma produces a rise in blood pressure. 50 The 

diameter of the lumen of blood vessels: can be altered, narrowing of the lumen 

increases the resistance to blood flow and this increases blood resistance to blood 

flow and this increases blood pressure. Enlargement of the lumen has the opposite 

effect. 

The viscosity of blood: it's the blood stickiness. The viscosity of blood spends on 

plasma, plasma proteins and number of the red blood cells. An increase in viscosity 

increases blood pressure. 

 

Measurement of blood pressure: 

 Blood pressure is usually measured by an instrument called sphygmomanometer; it 

consists of a mercury manometer. Cuff 

and hand pump. The cuff is tied around 

the cubical fossa of the individual then 

the hand pump is pressed so that air is 

inflated in the cuff. When the cuff is fully 

inflated, air pressure is more than blood 

pressure. So blood flow in the brachial 

artery is completely obstructed. Now the 

hand pump is slowly released until the 

time the appearance of the first sound is 

heard (by means of a stethoscope put in 

the cubital fossa*. The manometer 

reading is now noted this regarding the 

systolic pressure. 

Later the hand pump is slowly released until the time that the sound becomes louder and 

louder. Later it stops the manometric reading is noted when the sound disappears. This 

reading is the diastolic blood pressure. 

 

Disorders of heart: 
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Cardiac failure: 

It's a condition in which the 

myocardium of ventricle is 

unable to maintain sufficient 

circulation of blood to meet 

the needs of the body. 

Depending on onset it may be 

classified into: 

1- Acute failure: when it's 

sudden. 

2- Chronic failure: when it's 

gradual. 

Stenosis of valves: it's the 

narrowing of the valves of the 

heart. In this condition, the 

edges of the cusps of the valves become rough. So they stick together and narrow the 

valvular opening. 

The incompetence of valves: it's a functional defect caused by the failure of the valve to 

close completely. This allows blood to flow back into the ventricle when it relaxes. 

Angina pectoris: it's a pain occurring due to myocardial ischemia. It occurs due to 

narrowing of coronary arteries. Due to this, physical effort causes severe ischemic pain. 

Myocardial infarction: it's the death of an area of cardiac tissue due to lack of coronary 

blood supply to the segment of the myocardium. It occurs due to occlusion of the 

coronary artery. 

Cardiac arrhythmia: it's a disorder in cardiac rate and rhythm. It occurs due to defective 

impulses formation and defective impulse conduction in the heart. 

 

Disorders of blood vessels: 

Arteriosclerosis: Arteriosclerosis is the thickening, hardening, and loss of elasticity of the 

walls of arteries. This process gradually restricts the blood flow to one's organs and 

tissues.  

Atherosclerosis: it's a thickening of arterial walls due to the deposition of fat and white 

blood cells). 
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An aneurysm: it's a local abnormal 

dilation of an artery. Classified into 3 

types: fusiform, saccular, and 

dissecting. 

Embolus: it's a clot moving in 

circulation and becomes impacted in a 

small vessel. 

Thrombus: it's a clot obstructing a 

blood vessel at the point where it's 

actually formed. 

Venous thrombosis: its blood clot 

obstructing a vein. 

Thrombophlebitis: it's inflammation of vein complicated by an obstructing clot. 

Varicose vein: it's a dilated and tortuous superficial vein. This occurs because valves in the 

veins don't close. So, the backward flow of blood in the vein is not prevented. This leads 

to dropping back of the column occurs in 1- long saphenous vein. 2- short saphenous vein. 

3- anterior tibial vein. 

Disorders of blood pressure 

 

Hypertension's  

Hypertension is a rise in blood pressure above 

normal. It's difficult to define the average normal 

blood pressure. It varies from one age group to other. 

The blood pressure in an adult may be 120/80. 

Hypertension has a strong relation with life style 

regardless of gender and socio-economic status. The 

systolic blood pressure(BP) greater than or equal 

to140 mmHg and/or diastolic BP greater than or 

equal to 90 mmHg is currently the widely accepted 

diagnostic criteria for hypertension. The management of hypertension is a major public 

health challenge in developing countries, even though a wide range of antihypertensives 

are developed and prescribed for the management of hypertension. Hypertension is a 

major risk factor for stroke, myocardial infarction, vascular diseases and kidney disorders. 

Hypotension:  

Hypotension is low blood pressure which can be physiological in health during rest and in 

elderly. Mostly it occurs as a complication of other diseases e.g. shock, myocardial 
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infarction, and hemorrhage. Blood pressure varies from one person to another. A drop as 

little as 20 mmHg, can cause problems for some people. Low blood pressure leads to 

inadequate blood supply to the brain. It may produce brief unconsciousness, fainting. if 

this is prolonged, death may occur. Severe hypotension can be caused by sudden loss of 

blood (shock), severe infection, heart attack, or severe allergic reaction. 

 

 

 


	10. Cardiovascular system & Yoga
	Cardiovascular system
	Heart
	The 3 Layers of Heart:

	Chambers of the heart:
	Blood vessels attached to heart:
	Blood supply to the heart:
	Nerve supply to the heart:
	The Heart, Arteries & Veins Forms the Circulatory System:
	Systemic circulation:
	Pulmonary circulation:
	Coronary Circulation:
	Portal circulation:
	The Cardiac cycle:
	The cycle of events occurs as follows:

	Blood pressure (BP)
	Factors affecting blood pressure:
	Disorders of heart:
	Cardiac failure:

	Disorders of blood vessels:
	Disorders of blood pressure
	Hypertension's



